Alveolar cell senescence in patients with pulmonary emphysema.
The prevalence of chronic obstructive pulmonary disease (COPD) is age-dependent, suggesting an intimate relationship between the pathogenesis of COPD and aging. In this study we investigated whether the senescence of alveolar epithelial and endothelial cells is accelerated in emphysematous lungs. Samples of lung tissue were obtained from patients with emphysema, asymptomatic smokers, and asymptomatic nonsmokers. Paraffin-embedded lung tissue sections were evaluated for cellular senescence by quantitative fluorescence in situ hybridization to assess telomere shortening, and by immunohistochemistry to assess the expression of senescence-associated cyclin-dependent kinase inhibitors. Tissue sections were also immunostained for proliferating cell nuclear antigen (PCNA), surfactant protein A, and CD31. The patients with emphysema had significantly higher percentages of type II cells positive for p16INK4a and p21CIP1/WAF1/Sdi1 than the asymptomatic smokers and nonsmokers. They had also significantly higher percentages of endothelial cells positive for p16INK4a than the asymptomatic smokers and nonsmokers, and higher percentages of endothelial cells positive for p21CIP1/WAF1/Sdi1 than the asymptomatic nonsmokers. Telomere length in alveolar type II cells and endothelial cells was significantly shorter in the patients with emphysema than in the asymptomatic nonsmokers. The level of p16INK4a expression was negatively correlated with the level of PCNA expression. The level of alveolar cell senescence was positively correlated with airflow limitation. These results suggest that the senescence of alveolar epithelial and endothelial cells is accelerated in patients with emphysema. Cellular senescence may explain the abnormal cell turnover that promotes the loss of alveolar cells in emphysematous lungs.